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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a voltage supply device 
capable of highly accurately and quickly obtaining necessary 
charging voltage without requiring any offset cancel circuit. 
SOLUTION: The voltage supply device supplies voltage to a load 
capacitor to charge the load capacitor with prescribed voltage 
within a prescribed charging period. The voltage supply device is 
provided with a DAG 70, a voltage follower circuit 72 for 
converting voltage from the DAC 70 into impedance and 
outputting the impedance to a 1st switching element 01 
connected between the circuit 72 and the load capacitor, a by- 
pass line 205 for supplying the voltage from the DAC 70 directly 
to the load capacitor without passing the circuit 72 and the 
element 01, and a 2nd switching element 02 connected to the 
way of the by-pass line 205. In the first half period of the 
charging period, voltage output is switched to an output only 
from the circuit 72 by turning on the element 01 and turning of 
the element 02, and in the latter half period, the voltage output 
is switched to an output only from the DAC 70 by turning off 
the element 01 and turning on the element 02. 
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TUi:i;-3T, ^IWX'f-yf-y^m^Q l^^J'^^^'L.. 
l|2<7)7.-r'y^y^^?Q2*^:t7-r^o COfcfe. Jt? 
;l/r->^7*a7[llg§7 2:6^6r-^IS2 l--v.«ffVY 
ztmti-^n^o c:<D«ffiVY2ii. x-^ia2i*^ 
LTfg0^BSM2 5{C9^i'-S^'Sn^ *iD^B^^M2 5^ 
oD^-v-S^cD^^W^fbi. ^ItOfflHt lT'(if!l;^{^ 
'BS«ffi© 9 9 % X. S A tc S Trji L r !/ ^ ^ o 
[0 0 5 1] |g2©WHt 2-Z?{i. IglOX-f >y9"y^ 
Q 1 A^3}-7 H 2 >y ^y^^?Q 2 y 
>1<Vl/r-S^'7*PT!Hl8§7 2<Otti:/3*W^n^<l 
il}C<i;0^ D AC 7 0^D^ii:^*^^S^ T-^?IS2 1^/r 
LrfSfB^«2 5Jc^-V-i>'*tl§o il®i:tDAC7 

5'xcD^i'->^■fe^si:^H^Tsn•rt/^^fca6^ MS^ffi 
P4 1 +^^-^«ffi*?g^s^M 2 5 {c^^-5^-rs c 

[0 0 5 2] #;l/r-i>'7*DT|HlgS7 2C0A 

mflfmty^^vVthX. 1 OmV*'5^a£L 

fc^, 'iSSItWffiOl 0mV#Mr'«mSi2.S)^)^" 
^feU^o .-p;l'r-'>°7*DriHli§7 2i:DAC 7 OcD« 
!tlSiiii;biDi:b*«S:fl-tc t,^^ti\ ^<D)tii^ i/io 
ont. H6 (b) tD^SA*^itf>g«ffiCD9 9%{c3iLfc 

[0 0 5 3] ccDi^ic. mmmmt(Dm^mmt ix 

mM^mm 2 5 ^jtw^'iirSo ss^wrs t ©ft¥»§F^ 1 2 
D A c 7 0 <Dtti;'j*EStc»iis« 2 5 tcm-r 

SdJilcJc-^T, *7-b-y F^^-vy-lz;^?!^'^^^^!-^ 

[0 0 5 4] ^tcs 4^>T— i^'7*P7lliiS7 Z(Dlii^ 

DAC7 o(Dmii^mm^^^^^y'^ic-o\,^x. 

Bmmmmi±<D 9 0 °m±(Dnmm^mmm z 5 

*^Oik^®mEi:©«ffiM*^ 1/2LSB (Lea 
St Significant Bit) ®*£E®®® 
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[0 0 5 5] mm. m3ic^tmihmnms(omBm 
[0 0 5 6] mn<Dm^mMm^^^rctb\c. m^a. n 

VLSB<DiffiCD®H («jEVLSB:^^S>VAcDlBH) X 
feoT. ^^-O. «JEV ACD9 0%iJ(±tC$>/c?)«J±^. 

VAC09 0%lC$.7cSV ADti::jottS«jE^?ifcL> 10 

«J±VAfC)i^LT (LSB) /2 0«ffiiliiOlBiai^ 
fcfe5«l±V L S B;bWWP5 1 1 iO^^-Z^-^tl. m 

^mmt 2{c«ffiVA$T-^-^-^^5n^w^*LTv^ 

[0057] cnfcctD. 'i:NS:fe^H^a«^*^«ffiE^n, 

[0 0 5 8] ^fe, t^jVT-'Jytt^ri zomtjt. 

&mi. mm^^^nmuut^m. wm^-(^ 20 
[0 0 5 9] <m2(DmmBm>m8ii. ms^cB-rm 
[0 0 6 0] H8ic^-r*^fc> mK^T.^-y^y-^^ 

?Q 1 w«t-^^i(03yhP-;Hi^l8*-iilSS7 4 
^D-;^'(I#^^liIi^S7 5%*u mi(o:^^^y^y'^ 

m^Q 1 i:m2£DX-i'-yf-yy*?Q 2 tifmiLKMm 

[0 0 6 1] BI8<D|IWc<fc§?gJ^H^ia9{£;^-ro 30 
[0 0 6 2] 09lCfcV^T. r-^fFv^/^I CSOsb^ 

>y L p t iBimLT ffl^^ n§ 3 y h p-;i^ 

:ty-r^o 3>'hP-;l'##CNT2f<:j;oTl|2©X 
'l'-y9^yi''*?Q2*^:t7^n^o CcDtt, |g 1 tDX 
^-y9=-y^^*?Q 1 J;®2©X^'y^y^^«?Q2}C. 

-;i/M^c N T 2 nri/^So 

[0 0 6 3] 3yhP-;Wf^CNT 1, CNT2t<J; 
D4^V1/T— y^7:rP77 2cDa;/3*^6DAC 7 OiT^tti;'^ 40 
icmm^ . a±f V Y 2 Ci* ^ :&?S^0I]f/tI«EO?K?^?:^ 

[0 0 6 4] HStC^-rSfiKfccfcnii". ^l®7.^>y^ 

^y Q 2 ^/rbT4->;i'r-i^'7 * p r m 
[ 0 0 6 5 ] <s 3 <Dmm^m>m i o (^m^xit. a so 
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5{c33ij-^0SS(cto^Ts .tx;Vr-i^^7*PTIiIiiS7 2 
®««?ratt||3 ©X^' -y^y^^^Q 3%^itTi/^ 
5o C£D®3©7>-r<yg^y^^m?^Q3l*. ®lcOX^>y 

^y^^«?Q 1 i:|wiffiLfc3ybP-;Hg^CNT icD 

fiJP^gttS^JjgtCift-^Tl/^So *4o. DAC7 0&t>" 
j}?;Vr-5^*7*PT®gS7 2(DmmmS(DU^}LmM. 

[0 0 6 6] CCX\ t^;lf—iyytm7m&7 2<Dm 

m^^Dhci o<DBMcmm^ctiz^-ox. mi(D 
y^virmmi 2(Dm±iirMm'^nxLt^o tax. 

UlcDX-r-yf-y^^^TQ itf^tyt^^'^s.yiflcm 
mhX. m3©X'r'y^y^*?Q3*:t7^-€:T. 

;l/'r-$>'7^pTlllgS7 2^<DmWM^^M^t^o 
[0 0 6 7] cniC^'O. 4^Vl/r-v^"7*P7iggS7 2 

K^-Dxmmmii^imt^ctti^x^^o 
[00 6 8] <m4 (Dmmm> t-jiy'r-^Jy * p r 0 

gS7 2 coiDSS^jjJc^ bT> 2}i:^fJ;'5iS;|lI 
m^^Jf S C S 1 2 A Bi^M» 

tifi%-r?>4?;Vf—y"7*P7lHlgS7 2 0IlIg&H*^L 

Tfef;, ±tcM«]ti*i§i59 1. mtimm^Q2. xts^^ 

9 3 tA^e^figStlTi/^So 01 2fi^ NSMOSh^ 
yS^X^QN 1*^&QN3 1^. PiUMOSh^yyx 
^?QP IJ^^BQF 3 l^WbTlSifSnTi/^So DAC 
7 0*^P.W^^n?.«ffi*\ A^g|59 3®Atl«JEV I_ 

[0 0 6 9] 4?;yT— J>'7:tPTIlgS7 2(DXtsnS.'^ 
I N{c>rif-rSI±i^«ffiV0UT®Attl*i1ttt^Hl He 

[0 0 7 0] Hfti©VDD}i#;l/r->>~7*P7[i!gS7 
2C0«ig«ffi^^ V E EiigiMffi^&^LTV^So 

[0 0 7 1] HI 01 2®W;'3tBi!i©9 2tc43 

tt^. Ltt/^'fi«EVTHN'^-$.^NiyMO S h^yy 
X^QN3 lc7)i!jftlciaHL-C> A^'jWffiV I ntf^Qt^ 
6 V T H N(D|gHrtT\ U z.7iSiXmtsWi^2 2 7 

e.ti-r\ iafta^#tt2 2 5^^LTL$5o iwiiit. 

Hi:'3tiifi®9 2(i:*3^t^LtV>ji«)EVTHP (ft« 
EE) ©PSMOS h^y-yx^'QP 3 1 ©ilfftlflHb 
A:'3«ffiV I N*^ (VDD + VTHP) *^6VDD 

(Dmm^x\ ij::^7^Attiti#tt2 2 3*M#&n-r, l§ 

atH;'3#tt 2 2 1 LT L S 9 o 
[0 0 7 2] cnfi. H12{c43t/^T. A^bUffiV I N 

0 V *^ P> L ^ 1/ ^-fi«J± V T H N ©ieffl -e^lt-r 

at)iieg|5 9 2}cfett5N§yMos b^yy^x^q 

N 3 1 h{cigM2tlTV^5. PSMO S V^yV 
X^?QP 2 lcDFWyi:*^y-F2 1 2T'ti. 7- 

F2 1 2(r)mm)\ y-x{ca&fc^y-F2 1 3©W4 
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T'tFiiNSlMOS h^yi>'x^QN3 it'^tyT^^yjm 

ffl V 0 U T L T L ^ ^ o 

[0 0 7 3] Sfc. A*«ffV I NA^ (VDD + VTH 
P) A^P>«M1tfuVDD«®ffl-r'^fk-r^ilt, l±i*« 
ipi§|S9 2fc:felt-l)PffiM0S h ^-^i^'X^? Q P 3 1 ©•^r 
-Mc®M*nTl/^S. NiiMOS h^i^i^X^QN 1 

oFu-ryiift^y-Fz 1 o-e{*. /-F2 12ci« 

So MftfcLT. Ltf/^ffi^jE (VDD + VTH?) W 10 

[0 07 4] clcDL^V^ffimVTHN, VTHPfcfi 

0 1 3 Ic^-To 

[0 0 7 5]**5, CiDttl/^'filWJEVTHN. VTH 

pt*. Mos h-^yy"x^*?ia*(7)Lt!/^'ffi«ji}ciio 
^X. Jp;^r-i>"7*n7[lIgS7 2|^©S«^[HlggOf^ 
S^^S^tT^fkLTi/^^o NSMO S h^yv-'X^Q 20 
N 1 K QN 1 2. PSHMOS h9yS^*X^QP 1 K 
\2\zi^<0. ■^mfi-h^'^nXh^^rciblz.ty^^y V 

ffVTHN. VTHP^M^fSo 

[0 0 7 6] HI 3(Dm^xii!.. it^)\^7—'jytnrm 

gS7 2 0/-F2 0 3fc:feitSA;'3«JEfc. y-F2G 

yVn-Mmn^'^^i A^irLX. mi<D7.^^u=f- 30 

y^^ll^QK ||2©X-l'«v9^y^*?Q2cDy-Ffc 

ay ha-;Wt#^#ll&-r^o 

[0 0 7 7] bmmi e^i. y-F2 0 4fcfcnt^til:t) 
«J±V0UTj!3\ y-F2 0 3iC*3tt?.^ A:ft«J± (V 

I N ± A V ) ( A V : {in.(DWMmM.W) ©ffiHt 
fc*^Hd:6-'^i:l:^-rSo H 1 ©ay hP-;Hf ^5831111 
1^7 4*:n-L-r3yFo-;i/#^*^%fi^n§o iintc 

.fct), Bl<?)X>l'>yf-y</*?Q U±^7, m2 0X'l' 

•y^y^^*?Q2ii;a-yi:*0, D A C 7 0(Dffl;b*^tH 
^mVOUTilft^o *43. aJtl«iEEVOUTA^A±l 40 

^^a-FL, ^MS:S|I±A V(^fFStgffl^±llI^$/c: 

a (V I N±AV) *^s-rs50\ tti±)«i±vouT© 
'5^-ry^A*<i;t). tti:^«iEV0UT*^ fe^-^<7) 

«E^SML/c@i!(^*'>yFt-SCi;tj;t), nyh 
[0 0 7 8] Sfc, *llffl©mi(^)^JB^iilbT> 01 

4 © <fc ^ ^'^^ X. & n 5 o 

[0 0 7 9] 01 4{i^ |gl©ltiK^7 7. B2(Dl±ei 50 
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§§7 8, 0R@iiS7 9*-B■^1:«^nT!/^So 4^Vl/r 
-5^"7*DriiIliS7 2CDA*«J±V I N^. y-F2 0 
3-Z?iD«ffii:, ^1©1:1:IS§§7 7. ^ 2 (Oi;l:«e§§ 7 8 T' 
K/g^ n/c«P«E (DtM^^. 0 R @Sg 7 9 
«l^-r 0 R HIS 7 9 < fe^ 1 <Dl\M^ 7 7 
$/c:{i:^2tDl;b«4ll7 8«-;^®^n-i'1''^;VOM#^§ 

mc^. mi©3y Fn-;Hi^%^iiliS7 4*/rL 
^l(DX^-y^yy*i^Q K m2®x-i'7^yi^' 
Q 2 1 3 y F P -Mm^^^t- S o 
CO 0 8 0] d ^ 1 <7)i:biK§§7 7 0»P 

«J±i:bT, 01 1 (D.t';l^f— y'7*P7[lISg7 2CDA 

tti;'3fttttcfe(/^-r, y- F 2 0 3 \cmzKtim±.y i 

N7b\ L^l/^ffim (VDD + VTHP) hfs^m^^ 
*^^*n^o Lt!/«i± (VDD + VTHP) i-X± 

©tt«?§§ 7 8 5b^ 6 D -i; \y-^jV(Dmmi^Bts-^ 0 R 

0^7 9 leftist n 5c 0R[H|gg7 9:^^&fiM'i'l/^;l/ 
(Dff^;5)^Hi*^n, llliD3yFP-;Hf^%^lHlSS7 
4;S:/rUT. 3yFn-;i/M#*%m-r5o :^i<73x^ 
<y^y^«?Q Ui*7. B2©X^7^yi^'^?Q2 
{i;a-yii:8:0, DAC 7 OcOttitl^^ffl^^-BffiVOUTi; 
ftSo IWHilC. ^2®i:tM§§7 8®»tp«J±i:br, 0 
1 ic04<;^r-5^7*P7lllgS7 2©AtH;fJ«Fmi::j3i/^ 
y-F2 0 3}C*5^tSA;^«I±V I h^h^m 

VTHN«TO«l±A^At;*n«il> ^2£Dj:b«eS7 8 

A>p>^N^ L-^;l/iD#^*^ai;^*ns |g 1 (Dimmi 7 
5{i:P7b't;l/CD{f^:^^ffi±f^?n?.o OR|lIgS7 9A^6 
a/N-r b-t;i/cr)ft^;b^ffl:^^n, |g 1 oa y F P-;Ki 
^^4[ilgg7 4*^tT, 3yFp-;i/^^*^m-r 

5c |gltDX'f'-yg^y^«?Q U*;t7, |g2 0X-r'-y 
^yi^*?Q2ii;i-yilJS;0, kCl Q<Dmflt>mti 
«ffiV0UTt:&5o 
[0 0 8 1] cnScDiiftfcJ;?}, A*«ffi*^0*^P)V 
THNO|BHF^t:\ S/cti, (V D D + V T H P) 
VDD<D|EHrtt\ i:bi4§§7 6©ffl;'3^^ltS-(i, il® 
^-f'5y^T^3K;^r— y*7*Prii!i^7 2£DtH*^itif 
D AC 7 0Otti:^tW^^tl{fs tti^'jmEEA^iatfr 
5ffl;bW'it2 2 1 tcft^-ru-7^a;^j#tt2 2 3*, 
S/ca. tH*#tt2 2 5fc-f^^TI±!:'3#tt2 2 7%5I« 

[0 0 8 2] C:i?)«J±#ll&S«5 8^D AC^fi^^W-r 
5T F T^HSWcffli/^i/ctt^. 3i-7-fe-y F^-^y-fe;!^ 

tgi;*5o A*«ffi*^0 V*^5«!g«J±VDD 

[0 0 8 3] <l| 5 «IIMmi>0 1 5 013 
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[0 0 8 4] 01 StS^-Ti^fC, DAC7 OcDttl:^* 

[0 0 8 5] ^fc^mmt. m^is. mmnm. 

[0 2] 0 2 a. tJe*£Dr-^ F9-r/^ I C ©:/a -y ^ 
[03] H3ii. H2}C^-rtAe5feOr-^ I C 

[0 4] H4tt. H2{c^-rf;e*0Ji?;Vf— v'^^tar 

[0 5] 0 5}*. :i:.mm(Dmi(^nmBmicm^ns^. 20 

i&gw^^-r0-^'^%o 

[0 6] 06 (a) im 4ic7f.-rmi±^^^m(^mim 

Jg0. 06 (b) (i0 5 }c^-r«J±«l&^«®l6ff iSJg 
0-efe5o 

[07] 07}i. Mfi^^P^SOM^. mWJi:. 

[0 8] 0 8a, :^mmm2(Dmmmm\cm?>nE^ 
[0 9] 0 9t*> msic^^-tm&m^m.m(Dmimmm 

XS>^o 30 
[010] 01 0(*> *^BJ(D||3(7)^SlJ^PiC#?>« 

j±ffii&gs^^-r0-e&§o 

[01 1] 01 2^^iMC0^4<7)||JSmitCfflt.^F> 

[01 2] 01 2{*> 01 Uc^-r^tis^wr?)'-^;!/^ 
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[01 3] 01 3}is 01 2tC^-r#;l'r-$>"7*PT 

[01 4] 01 4a, 01 3}i:^-r«ffift^S»«^Jg 

[01 5] 01 5tt, :^mm<Dm5(Dmtmm\^%^n 

1 0 ^m^U 

2 0 mFm^^^ji^ 

2 1 r-^f^ 

2 2 f-hU 

2 3 

2 4 ?S^a«ffi 

2 5 ?Ib^bS« 

3 0 f—^ I C 

4 0 -y'-hF^-r^MC 
4 2 ft ^flj»0i?§ 

4 4 Pgp«fflHig§ 

4 6 nu^m 

4 8 3^y«WEi&lilBg 

5 0 A:^^-y^0SS 
5 1 >'7M'J>'X:5f 

5 2 '7-^yy"yi^mWi 

5 3 ^-yf-HliSS 

5 4 DAay>'^-^ 

5 5 ^}VT-i^y^r2Tm^ 

5 8 mE^m&m 

7 0 DAny/^— ^ 

7 2 4^>7—i^7*P7[llSg 

7 3 ayhr^-MmmfUm^ 

7 4 ^IcD^yhP-^Hf^t^^felllifS 

7 5 m2<D=iyhx2~Mm^^mm 

7 6 itKfi 

7 7 mi nbm^ 

7 8 l|2c?)ib««§l 
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[ffiWB] 2^1 0^ 1 90 (2 0 0 0. 1 0. 

1 9) 

i^mmiE 1 ] 

mm^y\^~'^y7Mmm^tmmmmmt<Dm\<im 

Bul3/W/^Xli^cffCgM?nfcB2iOX'i'>y^>'^^~* 
7. tufH^2©X-i'-y9^>^^i^%:tV^'l^^<li:«# 



^{cgM^nfcS 3 -y ^y i^*? *W 
mWm 3 ©X-r >y ^yy^? 54. tijfSlI 1 ©X-T -y 

[i|5l<a4] lfjl<IHl7!jM3®t.>-rn*^t^ol/>T. 

V D V E E i: L. Wf3«S«ffi 

MfB4-">'VT--S>"7*aT[HlgS(Dtij|3tti;'3«E©fatIIS^ 
-eti. BUaB^10X-r-y^y^''*^%*7. HutBll2© 

7.^^y=f-y'!fmf^^y-^^x. MiS/W^-^xn^Ma 

5 ] 11*11 1 7!(M 3 (D\,^-finmc^\^^X. 
WIB'TVl^-^yx^^lillStts Jl?;l/x-i^7^a7ll 
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^m<Dm^m^mw}t?>m3 1 c t^^v. 



m-$nrcmi(07.^y^y m=? t . 

ME^2®7.-i'-y^>'^«?*;t7*-it. MfB 

^«BtPJ©m¥fflF5fctufBm 1 ^OX-f -y ^y-^fm^^t 

icmi^t s D A 3 ^- ^ t Tgfiic* 

MLX (LSB) /2t)fi^1-^«ffii|icDl6HF«30«E 
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NC34 NC49 NC58 ND39 ND43 

ND49 ND54 
5C006 AA16 ACll AC21 AF43 AF82 
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